Background: Next-generation sequencing coupled to chromatin immunoprecipitation 1 3
Further detailed examination of the trans-acting factors targeting CBX8 reveals several 1 9 5
other intriguing features which are worth to be further investigated: 1) a putative poised 1 9 6 enhancer region centered at the serum response factor (SRF) peak, 13Kb upstream of the 1 9 7
TSS of CBX8. Around the SRF peak, there are significant POLR2A binding, EP300 binding, 1 9 8
H3K27me3 and H3K4me1 enrichment, strongly suggests the existence of a poised enhancer, 1 9 9
and SRF might regulate CBX8 expression. 2) a BRCA1 peak at the TSS of CBX8. A 2 0 0 significant BRCA1 peak was found at the TSS of CBX8, suggesting the potential involvement 2 0 1 of BRCA1 in the regulation of CBX8 expression. Recently, Oza J et al. reported that CBX8 is 2 0 2 quickly recruited to the sites of DNA damage [22] . The targeting of CBX8 by BRCA1 further 2 0 3 supports the participation of CBX8 in DNA damage response. 3) POU5F1 (OCT4), SOX2 and 2 0 4 CHD7 target CBX8. Two significant CHD7 peaks were found 3.5 Kb and 7.5 Kb upstream of 2 0 5 CBX8 TSS site; the later peak overlaps with POU5F1 and SOX2 peaks. The transcriptional 2 0 6 circuitry mediated by OCT-4 and SOX2 supports the self-renewal and pluripotency of ESC. 2 0 7
OCT-4 and SOX2 work cooperatively to regulate genes primarily as transcriptional activators 2 0 8
[23]. The chromodomain helicase DNA-binding protein 7 (Chd7) physically interacts Sox2 [24], 2 0 9
targets active gene enhancer [25] , and maintains open chromatin configuration [26, 27] . The 2 1 0 peaks of POU5F1, SOX2, and CHD7 on the distal promoter region of CBX8 partly overlap, or 2 1 1 reside in between the broad and strong H3K27me3 peaks. We hypothesize these factors 2 1 2 might work together to prime CBX8 to be expressed. Whether the hypothesis holds true 2 1 3 requires further investigation. 2 1 4 1 4 2 1 5
A large amount of ChIP-seq, DNase-seq and ATAC-seq data is freely available in the 2 1 6 public domain. Unfortunately, the majority of the datasets deposited in GEO of NCBI are not 2 1 7
processed, which poses a significant barrier to datamining by non-bioinformaticians. 2 1 8
CistromeDB reprocessed a huge collection of human and mouse ChIP-seq and chromatin 2 1 9
accessibility datasets from GEO with a standard analysis pipeline, and calculated metrics 2 2 0 reflecting data quality, in turn, CistromeDB provides a very useful resource for datamining. 2 2 1
However, Cistrome only allows factor-oriented (in trans) queries: to identify the target sites of 2 2 2 a specific transcription factor or histone mark on the genome in a specified sample, but not 2 2 3
gene-oriented (in cis) query: to identify all of the factors targeting a gene of interest in a 2 2 4 specific biological sample by searching multiple datasets. To address this problem, we 2 
